Adenosine 3',5'-monophosphate-dependent loss of growth hormone binding in rat adipocytes.
GH exerts a number of metabolic effects on adipose tissue. Depending on the circumstances, it may increase or decrease glucose metabolism and lipolysis. These effects appear to be mediated by a single class of receptors, which bind GH with high affinity. Incubation of isolated rat adipocytes with a variety of lipolytic agents, including catecholamines, forskolin, or (Bu)2cAMP, decreased the specific binding of [125I]human (h) GH within 10 min. In the presence of 10 microM forskolin, GH binding declined to less than 20% of the control value within 50 min. Cholera and pertussis toxins, which increase cAMP secondary to ADP ribosylation of guanine nucleotide-binding proteins associated with hormone receptors, also decreased the binding of GH. None of these agents affected the rate of loss of cell-associated 125I when added to cells that had previously equilibrated with [125I]hGH. The inhibitory effects of forskolin and (Bu)2cAMP were at least as great when binding was measured in the presence of the protease inhibitor leupeptin, suggesting that increased rates of internalization and processing of bound hormone could not account for the decline in binding. Scatchard plots of data obtained in the presence of forskolin or (Bu)2cAMP were linear and parallel to control plots, indicating that the decline in binding could be accounted for by a decrease in the number of binding sites, with no change in affinity. To determine whether phosphorylation affected binding to receptors already present in the membrane or modified the turnover of receptors, we studied adipocyte ghosts, whose cellular apparatus for receptor turnover is disrupted. Incubation of adipocyte ghosts with cAMP-dependent protein kinase decreased the binding of [125I]hGH by 25%. The data suggest that cAMP-dependent phosphorylation of the GH receptor or a closely associated membrane protein renders the receptor incapable of binding GH.